fatty acids, and cholesterol (16.0%) in excess. The stages of eating behavior were significantly different after reclassification. The number of women in action and maintenance decreased in a way that in the end, 4.6% were in precontemplation, 19 .8% were in contemplation, 26.0% were in preparation, 28.2% were in action, and 21.4% were in maintenance. The consumption of chicken skin; fatty salad dressing; bread, doughnuts or cake with butter/margarine; and fats, saturated fatty acids, and monounsaturated fatty acids was lower in the final stages of the transtheoretical model.
Conclusion
After reclassification the algorithm is in agreement with the ingestion of high-fat foods, which denotes its applicability for the evaluation of eating behavior and for providing data to food and nutrition education actions.
Indexing terms: Feeding behavior. Food consumption. Lipids. Models, theoretical.
R E S U M O

Objetivo
Analisar se os estágios de mudança, segundo o Modelo Transteórico, estão de acordo com o consumo de gorduras por parte de usuárias da Academia da Cidade de Belo Horizonte, Minas Gerais.
Métodos
Estudo seccional com amostra aleatória simples de usuárias (≥20 anos) da Academia da Cidade. Avaliou-se o comportamento alimentar para consumo de óleos e gorduras pelo Modelo Transteórico; posteriormente, confrontou-se tal comportamento com a adequação da ingestão de lipídeos, obtida pela média de três recordatórios 24 horas, e coletaram-se dados antropométricos e sociodemográficos. Adicionalmente, verificou--se se os estágios de mudança, após reclassificação, estavam em consonância com o consumo de alimentos gordurosos, lipídeos e frações.
Resultados
Avaliaram-se 131 mulheres com média de idade de 53,9±12,1 anos, apresentando consumo mediano de óleo de 556,0 mL; ingestão excessiva de alimentos ricos em gorduras, lipídeos (20,6%) , ácidos graxos saturados (31,3%) e poli-insaturados (38,2%) e colesterol (16,0% 
I N T R O D U C T I O N
Nutrition transition is characterized by higher consumption of sugars and fats, mainly from animal origin; lower consumption of grains, legumes, fruits, and vegetables; and more awayfrom-home meals. These changes lead to an unfavorable health landscape that promotes Chronic Non-communicable Diseases (NCD), such as obesity, high blood pressure, and diabetes Mellitus 1 .
In this sense, it is crucial to evaluate the characteristics of people's dietary habits, especially the quantity and quality of the fats consumed 2 , to promote healthier dietary practices.
However, interventions aimed at changing dietary habits demand complex actions 2 based on the understanding of social, cultural, economic, physiological, and hedonistic determinants, among others 3 . Hence, different theories have been developed, with an emphasis on the transtheoretical model 4 proposed by Prochaska et al. 5, 6 . This model suggests that individuals perform behavioral changes in stages denominated precontemplation, contemplation, preparation, action, and maintenance 5 . During these stages the individual ponders upon his behavior and considers what kind of attitude to take and the moment to act 6 .
Results of studies that used the transtheoretical model to phase the consumption of oils and fats showed the importance of differentiating individuals within stages of dietary behavioral changes to increase intervention effectiveness. It is then possible to determine and implement the most effective actions, improving the results of the proposed behavior changes [7] [8] [9] [10] .
After nutrition interventions based on the stages of change, individuals reported a lower intake of calories [7] [8] [9] , fats, and fatty foods [7] [8] [9] , mainly in the stages of action and maintenance; and a higher intake of fiber, fruits, and vegetables 9 . Such changes improved participants' serum lipid levels and blood pressure 10 . Additionally, participants advanced in stages, such that most individuals were in the action and maintenance stages at the end of the study 7 . Notwithstanding, strategies that prevent relapses and promote stage advancement, mainly to the stages of preparation, action, and maintenance, need to be implemented [7] [8] [9] .
To do so, a fundamental part of this process is to use a specific algorithm to identify individuals' current stages of change. Different algorithms regarding the consumption of oils and fats have been proposed, and in some of them, classification is based on questions that consider only the intention of lowering oil and fat intakes. Thus, the classification of the stage of change will depend on an individual's ability to perceive his diet correctly 11 .
Therefore, incorrect perception of oil and fat consumption might lead to an incorrect classification of the stage of change, compromising intervention selection 12 . Thus, it is critical to use an algorithm that agrees with individuals' fat consumption and allows reclassifying their stages of change according to their dietary intake and perceptions.
Given the above, this study analyzed whether the transtheoretical model's stages of change are in accordance with the fat consumption of Belo Horizonte (MG) Academia da Cidade (City Gym) users.
M E T H O D S
This is a cross-sectional study with users of a health-promoting service, the City Gym of Belo Horizonte (MG), which is part of the Sistema Único de Saúde (Unified Health Care System). It aims to promote regular physical activity and a healthy diet. The study City Gym was founded in 2006 and is located in the Eastern Sanitary District of Belo Horizonte, one of the city's regions with the highest level of Social Vulnerability (SVI=0.77) 13 . This establishment has a capacity of 400 individuals. Users join spontaneously or are referred by the Family Health Groups of the nearby Primary Health Care Units. following parameters: significance level of 5%; power of explaining the effectiveness of the interventions by switching stages of eating behavior toward fat and oil consumption of 80%; difference of stage changing on the eating behavior after development of nutrition intervention of 15%; and a 53% dropout rate during the 14 months of development of the project due to the attrition rate of users of the City Gym. The study inclusion criteria were: being female, since most City Gym users are women; not having participated in nutrition interventions related to oils and fats; and having undergone physical and nutritional assessment.
The following data were collected: sociodemographic data; oil consumption; and anthropometric data. The following instruments were used: the Portuguese version of the algorithm for fat and oil consumption proposed by Greene & Rossi 7 whose use has been authorized in Brazil 14 ; and the 24-Hour dietary Recall (24 HR).
The algorithm was administered in stages. In the first part, the participant reported her perception regarding the consumption of oils and high-fat foods; whether she avoided high-fat foods and if so, since when; or for how long did she intend not to reduce his oil and fat intake. She was then classified into one of the five stages of change of eating behavior. In the second part, the women classified as being in the action and maintenance stages were quantitatively evaluated to compare their mean consumption of total fats, given by three consecutive 24 HR, with the stages of change and determine whether they needed to be reclassified. The individuals with appropriate fat consumption, that is, less than 30% of the total dietary energy coming from fats, were classified into action or maintenance, according to the first part. The third part consisted of reclassifying the remainder (those with more than 30% of the total calorie intake coming from fats) into the stages of precontemplation, contemplation, and preparation based on four questions related to the consumption of high-fat foods and one question related to the consumption of fruits and vegetables together with hig-fat-foods 7, 14 .
The 24-hour dietary recall assessed food consumption. This method was chosen for its higher accuracy and applicability to individuals of low education levels. The three 24 HR were administered every other day, including one weekend day, to cover inter-day food intake variability 15 . To optimize portion size estimates, the 24 HR used household measures.
The foods listed in the 24 HR were converted into grams and milliliters using a specific food composition The monthly per capita oil consumption was given by taking the number of oil bottles used in the household monthly, converting the total volume to mL, and dividing by the number of persons consuming them. The reference values of 1 to 2 portions were used to determine oil intake adequacy, as proposed by the Food Pyramid for the Brazilian Population 18 , that is, a minimum of 240 mL and a maximum of 480 mL. 
R E S U L T S
Thirteen percent of the 168 users were lost because of refusal to participate (n=18) or not filling out all three 24 HR (n=5). Additionally, male subjects were excluded (n=16) to homogenize the sample, so 131 women were assessed. Table 1 describes the sociodemographic variables and nutritional status of the participants. Most subjects were overweight adults with low income and education level and at risk of developing metabolic complications and cardiovascular diseases.
The monthly per capita oil ingestion was 556.0 mL (95%CI=557.5 mL -686.2 mL); monthly oil intake was appropriate in 34.1% (240 to 480 mL); and excessive in 56.1% (>480 mL). The prevalence of poor eating habits associated with the intake of high-fat foods, such as chicken skin (21.4%), high-fat cheese (52.7%), bread, doughnuts, or cakes containing butter/margarine (52.7%), and fatty dressings on salads (48.1%), was high.
The mean intakes were: 31.9±5.7% kcal of fats, 8.4±2.0% kcal of Monounsaturated Fatty Acids (MUFA), 9.4±2.5% kcal of Polyunsaturated Fatty Acids (PUFA), and 1,689.1±493.4 kcal of calories; and the median intake of Saturated Fatty Acids (SFA) was of 8.7% kcal (95%CI=8.8%-9.8%) and of cholesterol, 163.7 mg (95%CI=178.0 mg-222.4 mg). Calorie intake was inadequate in 67.9% of the users. Additionally, many women consumed fats (20.6%), SFA (31.3%), PUFA (38.2%), and cholesterol (16.0%) in excess.
The classification of perception of oil and fat consumption and the intention to change dietary behavior according to the transtheoretical model showed that 75.6% of the women were either in action (n=25) or maintenance (n=69). However, when evaluated on fat consumption (<30.0%), only 49.6% of the women were in these stages; of the ones in action (n=27), 63.0% (n=17) were really in this stage; of the ones in maintenance, only 38.9% (n=28) had appropriate fat consumption. Thus, the number of women in contemplation and preparation increased by 9.9% and 13.8%, respectively, and the number of women in maintenance decreased by 33.6%, a significant difference (p<0.001) (Figure 1 ). 
D I S C U S S I O N
When the classified and reclassified stages of change were compared, a considerable proportion of women in the stages of action and maintenance were displaced to the stages of precontemplation, contemplation, and preparation, corroborating the high prevalences of overweight and excessive consumption of oils and fats. Furthermore, after reclassification significant associations were observed between the consumption of greasy foods, fats, SFA, and MUFA and the stages of dietary behavior toward fat and oil consumption, denoting the possibility of using this model to help to create more customized interventions that aim to reduce the intake of high-fat foods.
Initially, more subjects were classified in the action and maintenance stages of change, corroborating the literature, which provides added prevalences for these two stages in excess of 30% 22, 23 . However, such findings can be due to an unrealistic perception of oil and fat consumption 11, 12, 23, 24 , which might underestimate dietary fat intake. In the present study, this erroneous perception was evidenced by the participants' high intake of fats and high-fat foods. Moreover, the difficulty of evaluating dietary intake should be mentioned 11, 23, 24 given the participants' unfamiliarity with diet and nutritional terms and their lack of critical-reflexive sense for comparing their diet with a healthy diet 7, 12 . Nonetheless, underreporting-related issues are influenced by the complexity of food intake 25 .
A study in Rhode Island with adults in a nutrition intervention program found an average consumption of total fats higher than that found herein 7 . However, the lipid, SFA, and PUFA intakes of adults with hyperlipidemia reported by Nasser et al. 26 were similar to the present intakes, but their MUFA intake was higher.
The study results denote the need of reclassification to include subjects that were classified in action and maintenance but still had a high fat intake. To reinforce this finding, the associations found between the consumption of high-fat foods, lipids, SFA, and MUFA and the stages of change on the consumption of oils and fats were emphasized after reclassification. These figures corroborate some studies that found that fat consumption decreased as the stages advanced 23, 27, 28 . However, despite the fact that fat consumption is higher in the first three stages, subjects in action presented a high ingestion of this nutrient, emphasizing that they still need to implement changes in their dietary behavior 5, 8 , which is a consequence of stage dynamism 4, 5, 9 , with habits that require modification and rethinking.
Lower consumption of fat and its fractions as the stages of change advance shows, in turn, the importance of promoting interventions that also reduce the consumption of these nutrients by the subjects in precontemplation, contemplation, and preparation. Considering the benefits that a good dietary lipid profile can have on health, such as lower risk of obesity and other NCD 7, 26 , the importance of interventions that focus on these nutrients is justified.
Participant reclassification by stage made it possible to consider risk groups based on dietary inappropriateness, not only on recognizing intake 29 . Thus, we hope to contribute to the design of better customized interventions that consider subjects' self-perception regarding food ingestion and that contribute to broaden their view of dietary intake, helping to improve their autonomy and consequently, their motivation to make changes 12 .
Moreover, the development of interventions on fat and oil consumption mentioned in the transtheoretical model is important because it enables determining the most effective activities for the proposed behavioral changes 7, 8 . Thus, we hope to contribute to the control and/or prevention of NCD and their complications 4 and to promote healthy habits, such as low consumption of high-fat foods.
This study presents some limitations, such as the scarcity of studies that use the transtheoretical model to assess oil and fat intake and its relationship with the consumption of specific nutrients. Furthermore, the existing studies were conducted in other countries with populations of distinct socioeconomic and education levels, which impair comparisons. To such degree, the use of an algorithm to classify the stages of change on oil and fat consumption is still restricted to specific populations.
Moreover, different algorithms have been used 28, 30 , and there is no golden standard, that is, a widely used algorithm that best identifies participants' dietary behavior, and this makes it difficult to compare different studies 30 . Such aspect strengthens the importance of using algorithms validated in distinct populations, as performed in this study.
The study results denote that the use of the transtheoretical model on fat and oil consumption as an instrument that helps the understanding of the behavioral changes associated with the ingestion of total lipids and their fractions is useful and important. This is possible because it enables a more specific analysis of the quality of ingested fats in each stage of change, favoring interventions that are actually individualized and therefore, more effective.
C O N C L U S I O N
The use of the transtheoretical model on the consumption of oils and fats proved to be important because it enables investigating perceived dietary consumption, intention of changing behavior, and women's dietary habits. However, the algorithm results were more reliable after reclassification, enabling the evaluation of the stages of change according to the participants' consumption of foods and nutrients related to oils and fats. Hence, its applicability for assessing dietary behavior is denoted, as is its use for supporting dietary and nutrition education actions that consider individuals' diverse promptness to change their fat consumption. The design of interventions that help participants to understand their actions and behaviors is therefore expected, providing greater autonomy for the subjects to critically reflect and make decisions regarding their fat intake. 
